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FIG. 4A
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FIG. 8A
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1
INFORMATION PROCESSING SYSTEM,
INFORMATION PROCESSING APPARATUS,
CONTROL METHOD OF THESE, AND
STORAGE MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to information processing
systems, information processing apparatuses, control meth-
ods of these, and storage media.

2. Description of the Related Art

In a case of transmitting video signals or control informa-
tion, a versatile system can be configured at low cost by
employing a general purpose interface standard such as DVI
or RS-232C or the like. In a case of measuring the three-
dimensional shape of an object or carrying out identification
of an object by projecting multiple patterns onto the object
while switching the patterns and capturing the object, it is
necessary to synchronize and transmit the video signals for
projecting the patterns and the camera control signals for
capturing the projected patterns. However, it is difficult to
achieve synchronization since multiple interfaces are
required separately. Furthermore, multiple cables are neces-
sary, which not only requires extra costs but also results
undesirably in complex connections. That is, there is a need in
systems in which image signals for display and control sig-
nals are transmitted simultaneously in that it is desired to use
a general purpose interface standard without adding an inter-
face for control signals. In Japanese Patent Laid-Open No.
2002-149142, control signals are superimposed onto image
signals for display and transmitted by substituting control
signals into a portion of the display image on the transmitting
side and on the receiving side decoding is performed after
dividing the image signals for display and the control signals.

Furthermore, in Japanese Patent Laid-Open No. 2003-
51931, control signals are transmitted after being superim-
posed onto image signals for display by substituting control
signals into only the least significant bit of the image data for
display on the transmitting side, and decoding is performed
on the receiving side by extracting the control signals from
the image data for display.

However, in the method described in Japanese Patent Laid-
Open No. 2002-149142, since a portion of the display screen
(for example, several lines of the upper edge) is entirely
substituted with control signals and then transmitted, there is
an issue in that a portion of the received image will be unde-
sirably deficient and that the effective image area becomes
smaller. Furthermore, in the method described in Japanese
Patent Laid-Open No. 2003-51931, although there is no
localized deficiency in the display screen, deterioration of the
image across the entire screen does occur. Although there is
almost no influence in terms of human visual perception by
substituting only the least significant bit, in a case where
image projection patterns are to be captured by a capture
device such as a camera, this is recognized undesirably as
noise, and in particular in a case of transmitting large volumes
of control data, there is a problem in that this influence
increases.

SUMMARY OF THE INVENTION

Inlight of the aforementioned problems, the present inven-
tion provides a technology by which image signals and con-
trol signals can be synchronized and transmitted without
incurring loss of image data or deterioration in image quality.
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2

According to one aspect of the present invention, there is
provided an information processing system comprising a
transmitting apparatus and a receiving apparatus, wherein the
transmitting apparatus comprises: a dataembedding unit con-
figured to generate a video signal by embedding image data in
an effective display portion of the video signal and embed-
ding control data for controlling processing to be executed
using the image data in a portion of the video signal in which
the image data is not embedded, and wherein the receiving
apparatus comprises: a dividing unit configured to receive the
video signal from the transmitting apparatus and divide the
video signal into the image data and the control data.

According to one aspect of the present invention, there is
provided a control method of an information processing sys-
tem comprising a transmitting apparatus and a receiving
apparatus, wherein in the transmitting apparatus, a data
embedding step is executed of generating a video signal by
embedding image data in an effective display portion of a
video signal and embedding control data for controlling pro-
cessing to be executed using the image data in a portion of the
video signal in which the image data is not embedded, and in
the receiving apparatus, a dividing step is executed of receiv-
ing the video signal from the transmitting apparatus and
dividing the video signal into the image data and the control
data.

Further features of the present invention will be apparent
from the following description of exemplary embodiments
with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a configuration of a
projection and capture measuring system according to a first
embodiment.

FIGS. 2A and 2B are diagrams for describing operation of
a data embedding unit in a case where the image data is a
single color image and control data is in the R signal.

FIG. 3 is a diagram for describing operation of a decoding
unit in a case where the image data is a single color image and
control data is in the R signal.

FIGS. 4A and 4B are diagrams for describing operation of
the data embedding unit in a case where the image data is a
low gradation color image and control data is embedded in the
least significant 7 bits.

FIG. 5 is a diagram for describing operation of a decoding
unit in a case where the image data is a low gradation color
image and control data is embedded in the least significant 7
bits.

FIG. 6 is a block diagram showing a configuration of a
projection and capture measuring system according to a sec-
ond embodiment.

FIGS. 7A and 7B are diagrams for describing operation of
a data embedding unit in a case where the image data is a
single color image and a signal is selected to embed control
data according to a data embedding setting signal.

FIGS. 8A and 8B are diagrams for describing operation of
a data embedding unit in a case where the image data is a low
gradation color image and the number of bits in which control
data is to be embedded is set according to a data embedding
setting signal.

FIG. 9 is a block diagram of the decoding unit 300 in a case
where a method of embedding control data is selected accord-
ing to a data embedding setting signal.

FIG. 10 is a block diagram showing a configuration of a
single color image decoding unit 320.
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FIG. 11 is a block diagram showing a configuration of a
low gradation image decoding unit 330.

DESCRIPTION OF THE EMBODIMENTS

An exemplary embodiment(s) of the present invention will
now be described in detail with reference to the drawings. It
should be noted that the relative arrangement of the compo-
nents, the numerical expressions and numerical values set
forth in these embodiments do not limit the scope of the
present invention unless it is specifically stated otherwise.

First Embodiment

FIG. 1 is a block diagram showing a configuration of a
projection and capture measuring system 1 that functions as
an information processing system according to a first embodi-
ment. The projection and capture measuring system 1 is pro-
vided with a projection and capture unit 10 that executes a
process in which a predetermined pattern is projected onto a
measurement target object 40 and captured, and a control unit
20, which carries out generation of control signals to each
processing unit within the projection and capture unit 10 and
projection patterns, and executes processing of the captured
image that has been captured.

In the present embodiment, the control unit 20, which
functions as a transmitting apparatus, embeds image data in
the signal data that constitutes the video signal, and embeds
control data for controlling a process that is executed by the
projection and capture unit 10, which functions as a receiving
apparatus, using that image data in unused portions of the
signal data (that is, in portions where image data is not embed-
ded). The projection and capture unit 10 receives a video
signal from the control unit 20 and divides this video signal
into image data and control data, and generates projection
patterns, projection control signals, and capture control sig-
nals and the like.

Hereinafter, specific description is given regarding a con-
figuration of the projection and capture unit 10 and the control
unit 20. The projection and capture unit 10 functions as a
receiving apparatus and is provided with a projection unit
100, a capture unit 200, and a decoding unit 300.

The projection unit 100 projects predetermined projection
patterns onto the measurement target object 40 with a timing
specified by a projection control command. The capture unit
200 captures the patterns that are projected onto the measure-
ment target object 40 with a timing specified by a capture
control command. The decoding unit 300 divides the inputted
video signal into image data (projection patterns), and control
commands, which include projection control commands and
capture control commands.

The control unit 20 functions as a transmitting apparatus
and is provided with a data embedding unit 400, a data gen-
eration unit 500, and an image analysis unit 600. The data
generation unit 500 generates image data (projection pat-
terns) to be displayed by the projection unit 100 and control
data by which the operations of the projection and capture
unit 10 are controlled. The control data includes projection
control data for setting the lighting timings of projection
patterns and the luminance of the light source in the projec-
tion unit 100, and capture control data for setting the capture
timings and capture range in the capture unit 200.

The data embedding unit 400 embeds control data into
redundant portions of the image data (projection patterns)
with bit numbers determined according to a degree of redun-
dancy of the image data (projection patterns), and outputs this
as a video signal in a general purpose video interface format.
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The image analysis unit 600 carries out analysis by obtain-
ing captured image data, and based on an analysis result
thereof, the data generation unit 500 generates the projection
pattern to be projected next and control data to the projection
unit 100 and the capture unit 200.

Here, description is given regarding overall operations
using as an example a shape measuring method using a pat-
tern projection method. In the case of a pattern projection
method called a space encoding method, the control unit 20
transmits projection patterns to the projection unit 100 so that
Gray code patterns of negatives and positives are displayed,
and the projection unit 100 projects these projection patterns
onto the measurement target object 40. The reflected light of
the Gray code pattern reflected by the surface of the measure-
ment target object 40 is transformed by the shape of the
measurement target object 40 since it is captured by the
capture unit 200 at a different angle and is received by an
image sensor through an imaging optical system of the cap-
ture unit 200. The received reflected light undergoes photo-
electric conversion, is outputted to the image analysis unit
600 as captured image data to undergo image analysis, and the
pattern to be projected next and control data to the projection
unit 100 and the capture unit 200 is outputted to the data
generation unit 500. In this way, Gray code patterns of both
negatives and positives are projected onto the measurement
target object 40, and by calculating code values from bound-
ary positions of the negative and positive images, distance
information is calculated according to a principle of triangu-
lation.

At this time it is necessary to match the timings of projec-
tion and capture to carry out capture while switching multiple
projection patterns. For this reason, the control unit 20 gen-
erates projection control signals for the projection unit 100
for setting a display commencement, display period, and
display luminance and the like, and generates capture control
signals for the capture unit 200 for setting a capture com-
mencement, exposure time, and gain during capture and the
like. The image data generated by the data generation unit 500
provided in the control unit 20 (data in which redundant
portions of projection patterns are reduced) and the control
data (the capture control signals and the projection control
signals) are embedded in the same video signal by the data
embedding unit 400 and transmitted to the projection and
capture unit 10.

Furthermore, itis necessary to switch the projection pattern
frame by frame to carry out faster projection and capture
processing, and by using a signal in which the control data is
complete in a single frame and updating frame by frame, it is
possible to perform control in synchronization by frame.

The video signal inputted to the projection and capture unit
10 is divided into image data and control data by the decoding
unit 300, and the redundant portions of the image data are
reproduced to generate the projection patterns, and the pro-
jection control signal and the capture control signal are
extracted from the control data. Moreover, the control data is
decoded into a command format for directly controlling the
projection unit 100 and the capture unit 200.

Next, detailed description is given regarding operations of
the data embedding unit 400 and the decoding unit 300, which
are features of the present invention. For projection patterns
used in pattern projection method-based shape measure-
ments, it is common to use patterns having redundancy, which
is different from natural images. Hereinafter, description is
given regarding these cases respectively using examples of
projection patterns having redundancy.
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Single Color Image

For example, if the projection pattern is a grayscale, 256
gradations sine wave as shown in FIG. 2A, then single color
8 bits are sufficient as image data since all the signals of the
RGB signal data are the same data. That is, in a case where
8-bit sine wave data is input only in G signal data for example,
then the R signal and the B signal can be used as control data.
It should be noted that hereinafter description is given using
RGB video signals, which are assumed to be digital video
signals constituted by color signals of the three primary col-
ors of red, green, and blue. Furthermore, a DE (data enable)
signal refers to a high active signal, which is a signal that
indicates a video effective display period. A period in which
the DE signal is low is a horizontal synchronizing signal
period or a vertical synchronizing signal period of the video.

Here, FIG. 2B shows an example of embedding by the data
embedding unit 400 when image data is embedded in the G
signal and control data is embedded in the R signal. The data
embedding unit 400 embeds 8-bit sine wave data, whichis the
projection pattern, in the G signal as image data. Furthermore,
an 8-bit projection control signal and capture control signal
are embedded as control data in the R signal. The B signal is
unused.

A synchronization command signal is a signal indicating
which position in the video effective display period the con-
trol data is embedded, and is set in a pattern that does not
appear in the ordinary control data sequence so that it is not
falsely recognized as control data. Although fundamentally
for this purpose the control data may be embedded at any
position in the video effective display period for each pixel, in
order to improve the reliability of detection, the control data
may be prescribed so as to be placed at the head of the first
video effective line of the frame for example. Furthermore, in
a case where the control data is not to be embedded, in order
to make this clear, a different synchronization command sig-
nal may be defined for a case where there is control data and
a case where there is none.

On the other hand, as shown in FIG. 3, the decoding unit
300 generates grayscale, 256 gradations sine wave R signals
and B signals, which are projection patterns, from the 8-bit G
signal input, which is image data, and combines the RGB to
reproduce 24-bit projection patterns.

In FIG. 3, the decoding unit 300 is provided with a control
data extraction unit 301, a projection command decoding unit
302, and a capture command decoding unit 303. The control
data extraction unit 301 extracts the projection control signal
and the capture control signal when a synchronization com-
mand signal is detected from the R signal input, which is the
control data. Then, using the projection command decoding
unit 302 and the capture command decoding unit 303, it
decodes these into a command format capable of directly
controlling the projection unit 100 and the capture unit 200
and actual control is carried out.

Furthermore, in this example only the R signal is used in
the transmitting of control data, but it is also possible to
embed projection control data into the R signal and capture
control data into the B signal for example.

Further still, in this example, image data and control data
and the like are used as an example of data relating to the
projection unit 100 and the capture unit 200 provided in the
projection and capture unit 10, but data to be embedded in the
video signal is not limited to these. For example, a command
for controlling an external apparatus such as a robot arm may
be embedded as control data, and a projection pattern to be
displayed by an external apparatus such as a second projec-
tion unit may be embedded in the B signal, which is unused in
the above-described example, as image data.
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6

Low Gradation Color Image

For example, if the projection pattern is an 8-color color
pattern such as the color bar shown in FIG. 4A, then there are
different RGB values for each pixel, but 8-bit gradations for
each color are not necessary as the image data. That is, the
most significant several bits can be used as the image data for
each color, and the remaining bits can be used as control data.

Here, FIG. 4B shows an example of embedding by the data
embedding unit 400 when image data is embedded in the most
significant 1 bit of each RGB signal and control data is
embedded in the least significant 7 bits. The data embedding
unit 400 embeds “1” in the most significant 1 bit if the pro-
jection pattern is FF and embeds “0” in the most significant 1
bit if the projection pattern is “0” as image data for each color
of the RGB signals. Furthermore, projection control signals
are embedded as control data in the least significant 7 bits of
the R signal and capture control signals are embedded as
control data in the least significant 7 bits of the G signal. The
least significant bits of the B signal are unused.

A synchronization command signal is a signal indicating
which position in the video effective display period the con-
trol data is embedded, and is set in a pattern that does not
appear in the ordinary control data sequence so that it is not
falsely recognized as control data. Although fundamentally
for this purpose the control data may be embedded at any
position in the video effective display period for each RGB
signal, in order to improve the reliability of detection, the
control data may be prescribed so as to be placed at the head
of'the first video effective line of the frame of all RGB signals
for example. Furthermore, in a case where the control data is
not to be embedded as with the B signal in this example, in
order to make this clear, a different synchronization com-
mand signal may be defined for a case where there is control
data and a case where there is none.

On the other hand, in the example shown in FIG. 5, the
decoding unit 300, which processes signal data such as that in
FIGS. 4A and 4B, is provided with a projection command
decoding unit 302, and capture command decoding unit 303,
a projection pattern decoding unit 304, and an image data
extraction unit 305.

The decoding unit 300 generates a “00h™ or “FFh” signal,
which are projection patterns for each color, from the most
significant 1 bit of each RGB inputted signal, which is image
data, and combines the RGB to reproduce 24-bit projection
patterns. The image data extraction unit 305 extracts image
data and control data when a synchronization command sig-
nal is detected from the signal input of RGB. Then, the pro-
jection pattern decoding unit 304 decodes an 8-bit projection
pattern from the extracted 1 bit image data. The 7-bit control
data (projection control signal) extracted from the R signal
input is decoded into a command format by the projection
command decoding unit 302 so that the projection unit 100
can be directly controlled. The 7-bit control data (capture
control signal) extracted from the G signal input is decoded
into a command format by the capture command decoding
unit 303 so that the capture unit 200 can be directly con-
trolled.

Furthermore, in this example, the number of bits of image
data and control data to be embedded is the same in each of the
RGB signals, but it is not absolutely necessary for these to be
the same. For example, the number of bits of image data may
be set to 2 bits, 2 bits, and 4 bits for R, G, and B respectively
for a total of 8 bits such that a 256 color palette may be used.

According to the present embodiment, control data is
embedded at the transmitting side in a redundant portion of
the image data of the video signal, and therefore the original
image data can be reproduced entirely at the receiving side.
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Furthermore, the image data and the control data are trans-
mitted in a same video signal, and therefore not only can a
cable for control data be eliminated, but a general purpose
interface can be used for output of the data transmitting PC,
and the system can be configured at low cost. Furthermore, by
using only a video signal interface, as well as transmitting the
image data, it is also possible to control multiple devices on a
single device basis according to multiple sets of control infor-
mation included in the control data. Further still, since the
control command can be updated the video signal frame by
frame, it is possible to control other devices in synchroniza-
tion with the image data.

Second Embodiment

FIG. 6 is a block diagram showing a configuration of a
projection and capture measuring system 1 according to a
second embodiment. A point of difference from the first
embodiment is that a further embedding setting signal is
generated by the data generation unit 500 of the control unit
20. the configurations other than the data generation unit 500,
the data embedding unit 400, and the decoding unit 300 are
the same as in the first embodiment, and therefore description
thereof is omitted.

The embedding setting signal refers to a signal for speci-
fying how bits are to be reduced when converting a projection
pattern to image data for transmitting. For example, when the
embedding setting signal is “O0h,” data is embedded in a
format of single color image (image data=G data, control
data=R data), and when the embedding setting signal is
“01h”, data is embedded in a format of two gradations per
color (image data=most significant 3 bits, control data=least
significant 5 bits), such that one format is selected for trans-
mitting from multiple predetermined formats. The embed-
ding setting signal is a signal that indicates a relationship
between the number of bits of image data and the number of
bits of control data. By doing this, the number of bits of image
data can be adjusted in accordance with the degree of redun-
dancy in the projection patterns.

The data embedding unit 400 embeds the image data, con-
trol data (projection control signal, capture control signal),
and embedding setting signal generated by the data genera-
tion unit 500 into the same video signal in accordance with the
value ofthe embedding setting signal, and transmits this to the
projection and capture unit 10.

The video signal inputted to the projection and capture unit
10 is divided into image data and control data by the decoding
unit 300 in accordance with the embedding setting signal
embedded in the video signal. Further still, the redundant
portion of the image data is reproduced in accordance with the
value of the embedding setting signal and the projection
pattern is generated, and the projection control signal and the
capture control signal are extracted from the control data and
decoded into a command format such that the projection unit
100 and the capture unit 200 respectively can be directly
controlled.

Next, more detailed description is given regarding opera-
tions of the data embedding unit 400 and the decoding unit
300, which are featured portions of the present embodiment.
A case of the “single color image” shown in FIG. 2A accord-
ing to the first embodiment and a case of the “low gradation
color image” shown in FIG. 4A are used as examples of
projection patterns.

Single Color Image

In a case where the projection pattern is a grayscale, 256
gradations sine wave as shown in FIG. 2A described in the
first embodiment, then single color 8 bits are sufficient as
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image data since all the signals of the RGB signal data are the
same data as in the first embodiment. That is, in a case where
8-bit sine wave data is input only in G signal data, then the R
signal and the B signal can be used as control data. Here, FIG.
7A shows an example of embedding by the data embedding
unit 400 when image data is embedded in the G signal and
control data is embedded in the R signal. The data embedding
unit 400 embeds 8-bit sine wave data, which is the projection
pattern, in the G signal as image data. Furthermore, an
embedding setting signal, and an 8-bit projection control
signal and capture control signal are embedded as control
data in the R signal. The B signal is unused. Since the syn-
chronization command signal is the same as in the first
embodiment, description thereof is omitted.

Low Gradation Color Image

In a case where the projection pattern is an 8-color color
pattern such as the color bar as shown in FIG. 4A described in
the first embodiment, then there are different RGB values for
each pixel in a same manner as in the first embodiment, but
8-bit gradations for each color are not necessary as the image
data. That is, the most significant several bits can be used as
the image data for each color, and the remaining bits can be
used as control data.

Here, FIG. 8 A shows an example of embedding by the data
embedding unit 400 in a case where image data is embedded
in the most significant 1 bit of each RGB signal and control
data is embedded in the least significant 7 bits. The data
embedding unit 400 embeds “1” in the most significant 1 bit
if the projection pattern is FF and embeds “0” in the most
significant 1 bit if the projection pattern is “0” as image data
for each color of the RGB signal data. Furthermore, the
embedding setting signal is embedded in the least significant
7 bits of each of the RGB signals, and further still, projection
control signals are embedded as control data in the R signal
and capture control signals are embedded as control data in
the G signal. The control data of the B signal is unused. It
should be noted that as shown in FIG. 8B, gradations of the
image data may be embedded in the most significant 6 bits
and the control data may be embedded in the least significant
2 bits.

Next, description is given with reference to FIG. 9 regard-
ing a configuration example of the decoding unit 300 accord-
ing to the present embodiment. The decoding unit 300 is
provided with the projection command decoding unit 302, the
capture command decoding unit 303, an embedding setting
detection unit 310, the single color image decoding unit 320,
a low gradation image decoding unit 330, and a pattern selec-
tion unit 340.

The embedding setting detection unit 310 extracts the
embedding setting signal from the RGB input signal and
outputs a selection signal to each block. The single color
image decoding unit 320 is the decoding unit in a case where
the projection pattern is the aforementioned single color
image. The low gradation image decoding unit 330 is the
decoding unit in a case where the projection pattern is the
aforementioned low gradation color image. The pattern selec-
tion unit 340 selects the signal of either the single color image
decoding unit 320 or the low gradation image decoding unit
330 according to an embedding selection signal extracted by
the embedding setting detection unit 310. The projection
command decoding unit 302 and the capture command
decoding unit 303 are the same as in the first embodiment, and
therefore description thereof is omitted.

Here, description is given regarding an example of setting
the embedding setting signal. Consider a case in which the
least significant bit of the embedding setting signal is used as
an embedding pattern selection signal for the pattern selec-
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tion unit 340 and the second bit is used as a mode selection
signal within the single color image decoding unit 320 and the
low gradation image decoding unit 330. For example, when
the embedding pattern selection signal is “0,” the pattern
selection unit 340 selects the output of the single color image
decoding unit 320, and when the selection signal is “1,” it
selects the output of the low gradation image decoding unit
330. Furthermore, for mode selection within the single color
image decoding unit 320, when the mode selection signal is
“0,” the B signal is set to an unused mode as shown in FIG.
7A, and when the mode selection signal is “1,” a mode is set
in which the capture control signal is embedded in the B
signal as shown in FIG. 7B. For mode selection within the low
gradation image decoding unit 330, when the mode selection
signal is “0,” a mode is set as shown in FIG. 8A in which the
gradation of the image data is embedded as the most signifi-
cant 1 bit and the control data is embedded as the least sig-
nificant 7 bits, and when the mode selection signal is “1,” a
mode is set as shown in FIG. 8B in which the gradation of the
image data is embedded as the most significant 6 bits and the
control data is embedded as the least significant 2 bits.

When the Embedding Setting Signal is “00” or “10”

The single color image decoding unit 320 is selected as the
decoding unit since the lower order bit of the embedding
control signal is “0,” and the mode is selected using the upper
order bit of the embedding control signal. FIG. 10 shows a
configuration of the single color image decoding unit 320 at
this time. The single color image decoding unit 320 is pro-
vided with the control data extraction unit 301 and a control
data selection unit 321. Since the control data extraction unit
301 is the same as in the first embodiment, description thereof
is omitted. The control data selection unit 321 selects the
capture control signal extracted from the R signal when the
mode selection signal is “0,” and selects the capture control
signal extracted from the B signal when the mode selection
signal is “1.” On the other hand, data extracted from the R
signal is outputted for the projection control signal regardless
of the mode selection signal. In regard to the projection pat-
tern, the R signal and the B signal are generated from the 8-bit
G signal input and 24-bit data is reproduced by combining the
RGB.

Furthermore, in this example, image data and control data
are used as an example of data relating to the projection unit
100 and the capture unit 200 provided in the projection and
capture unit 10, but data to be embedded is not limited to
these.

When the Embedding Setting Signal is “01” or “11”

The low gradation image decoding unit 330 is selected as
the decoding unit since the lower order bit of the embedding
control signal is “1,” and the mode is selected using the upper
order bit of the embedding control signal. FIG. 11 shows a
configuration of the low gradation image decoding unit 330 at
this time. The low gradation image decoding unit 330 is
provided with the control data extraction unit 301, the pro-
jection pattern decoding unit 304, and the image data extrac-
tion unit 305.

The image data extraction unit 305 extracts the most sig-
nificant 1 bit of the input signal when the mode selection
signal is “0,” and extracts the most significant 6 bits of the
input signal when the mode selection signal is “1.” The pro-
jection pattern decoding unit 304 generates a “00” or “FF”
8-bit pattern from the 1-bit image data when the mode selec-
tion signal is “0,” and generates 64 types of 8-bit patterns from
the 6-bit image data when the mode selection signal is “1.”
The control data extraction unit 301 extracts the least signifi-
cant 7 bits of the input signal when the mode selection signal
is “0,” and extracts the least significant 2 bits of the input
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signal when the mode selection signal is “1.” Furthermore,
when the mode selection signal is ““1,” the embedded control
data is data of the least significant 2 bits, but in a case where
the data structure of the control signal is in a 6-bit unit for
example, the extracted 2-bit data undergoes parallel conver-
sion to a 6-bit control signal for output. That is, in this case, a
single control signal is constituted by three pixels. Further-
more, in this example, the number of bits of image data and
control data to be embedded is the same in each of the RGB
signals, but it is not necessary for these to be the same.

According to the present embodiment, the number of bits
of'control data can be freely changed depending on the degree
of redundancy of the image data, and therefore when image
data having a low degree of redundancy must be displayed,
only a small amount of control data can be transmitted, but on
the other hand when image data having a high degree of
redundancy is to be displayed, a large amount of control data
can be transmitted. Furthermore, in a case of image data
having a high degree of redundancy, multiple sets of image
data and control signals are transmitted within the same video
signal interface, and therefore it is possible to control multiple
image displays and external devices.

According to the present invention, image signals and con-
trol signals can be synchronized and transmitted without
incurring loss of image data or deterioration in image quality.

Other Embodiments

Aspects of the present invention can also be realized by a
computer of a system or apparatus (or devices such as a CPU
or MPU) that reads out and executes a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiment(s), and by a method, the steps of which
are performed by a computer of a system or apparatus by, for
example, reading out and executing a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiment(s). For this purpose, the program is pro-
vided to the computer for example via a network or from a
recording medium of various types serving as the memory
device (e.g., computer-readable storage medium).

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2011-228270 filed on Oct. 17,2011, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An information processing system comprising a trans-
mitting apparatus and a receiving apparatus,

wherein the transmitting apparatus comprises:

a first obtaining unit configured to obtain image data of
a projection pattern to be projected onto an object;

a second obtaining unit configured to obtain control data
including control information for controlling process-
ing to be executed in at least one of a projection unit
and an image capturing unit using the image data; and

a data embedding unit configured to generate a video
signal by embedding the image data in an effective
display portion of the video signal and embedding the
control data in a portion of the video signal in which
the image data is not embedded so that the control data
of the video signal itself controls processing to be
executed in at least one of the projection unit and the
image capturing unit, and
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wherein the receiving apparatus comprises:

a dividing unit configured to receive the video signal
from the transmitting apparatus and divide the video
signal into the image data and the control data so that
the control data of the received video signal itself
controls processing to be executed in at least one of
the projection unit and the image capturing unit.

2. The information processing system according to claim 1,

wherein the control data includes multiple sets of control

information that is set device by device for controlling
processing to be executed in each device using the image
data.

3. The information processing system according to claim 1,

wherein the control data includes control information for

controlling, frame by frame, processing to be executed
using the image data.

4. The information processing system according to claim 1,

wherein the data embedding unit further embeds an

embedding setting signal indicating a relationship
between the number of bits of the image data and the
number of bits of the control data in a portion of the
video signal in which the image data is not embedded.

5. The information processing system according to claim 1,

wherein the data embedding unit embeds multiple sets of

image data in the video signal that constitutes the video
signal.

6. The information processing system according to claim 1,

wherein the receiving apparatus comprises:

a control unit configured to generate a projection pattern
based on the image data and generate a control signal
based on the control data,

a projection unit configured to project the projection
pattern onto a target object based on the control sig-
nal, and

a capture unit configured to capture the target object on
which the projection pattern has been projected based
on the control signal.

7. A control method of an information processing system
comprising a transmitting apparatus and a receiving appara-
tus,

wherein in the transmitting apparatus,

a first obtaining step is executed of obtaining image data
of a projection pattern to be projected onto an object;

a second obtaining step is executed of obtaining control
data including control information for controlling
processing to be executed in at least one of a projec-
tion unit and an image capturing unit using the image
data; and

a data embedding step is executed of generating a video
signal by embedding the image data in an effective
display portion of a video signal and embedding the
control data in a portion of the video signal in which
the image data is not embedded so that the control data
of the video signal itself controls processing to be
executed in at least one of the projection unit and the
image capturing unit, and
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in the receiving apparatus,

a dividing step is executed of receiving the video signal
from the transmitting apparatus and dividing the
video signal into the image data and the control data
so that the control data of the received video signal
itself controls processing to be executed in at least one
of the projection unit and the image capturing unit.

8. An information processing apparatus, comprising:

a first obtaining unit configured to obtain image data of a
projection pattern to be projected onto an object;

a second obtaining unit configured to obtain control data
including control information for controlling processing
to be executed in at least one of a projection unit and an
image capturing unit using the image data; and

a data embedding unit configured to generate a video signal
by embedding the image data in an effective display
portion of a video signal and embedding the control data
in a portion of the video signal in which the image data
is not embedded so that the control data of the video
signal itself controls processing to be executed in at least
one of the projection unit and the image capturing unit.

9. A control method of an information processing appara-
tus, comprising the steps of:

afirst obtaining step of obtaining image data ofa projection
pattern to be projected onto an object;

a second obtaining step of obtaining control data including
control information for controlling processing to be
executed in at least one of a projection unit and an image
capturing unit using the image data; and

a data embedding step of generating a video signal by
embedding the image data in an effective display portion
of a video signal and embedding the control data in a
portion of the video signal in which the image data is not
embedded so that the control data of the video signal
itself controls processing to be executed in at least one of
the projection unit and the image capturing unit.

10. A non-transitory computer-readable storage medium
storing a computer program for causing a computer to execute
the step of the control method of an information processing
apparatus according to claim 9.

11. The information processing system according to claim
1, wherein the control data is information representing a
projection timing of a projection pattern by the projection
unit.

12. The information processing system according to claim
1, wherein the control data is information regarding lumi-
nance when the projection unit projects a projection pattern.

13. The information processing system according to claim
1, wherein the control data is information representing a
capturing timing by the image capturing unit.

14. The information processing system according to claim
1, wherein the control data is information representing a
capturing range by the image capturing unit.
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